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GOFC-GOLD

* Implementation Teams (IT)
« Land Cover Characteristics and Change
* Fire Monitoring and Mapping

« Working Groups (WG)

« Working Group on Reducing Emissions from Deforestation and
Forest Degradation (REDD)

« Group on Biomass Monitoring

 Regional Networks

« Interface between IT and regional data users



GOFC-GOLD 20" Anniversary, Georgia, 2017




GOFC-GOLD Regional Networks
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Figure 2. This map shows the currently active GOFC-GOLD RNs. 1. Southeast Asia Regional Research and Information Network (SEARRIN);
2. South Asia Regional Information Network (SARIN); 3. South Central European Regional International Network (SCERIN); 4. Red
Latinoamerica de Teledeteccion e Incendios Forestales (RedLaTIF); 5. West African Regional Network (WARN); 6. Observatoire Satellital des
Forets d’Afrique Central (OSFAC); 7. Miombo Network (MIOMBO); 8. Southern Africa Fire Network (SAFNET); 9. Central Asia Regional
Information Network; 10. Caucasus Regional Information Network (CaucRIN); 11.Mekong Regional Information Network (MekRIN). See
Table for a summary of the current and potential activities of each RN.
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Introduction

Global Observation for Forest and Land
Cover Dynamics (GOFC-GOLD) is a
coordinated international program work-
ing to provide ongoing space-based and
in situ observations of the land surface

to support sustainable management of
terrestrial resources at different scales.
The GOFC-GOLD program acts as an
international forum to exchange infor-
mation, coordinate satellite observations,
and provide a framework for and advo-
cacy to establish long-term monitor-
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Tabbe. (cont.) List af GOFC RNs chelr cumment reseanch focl, and new opporunites. (See caption of sccompanylng Figuin

for expansion of RMs.) The information contained in this table summarkzes content from [Hesentations bya Fepreseniativ

of cach BN II|||i||'||l the summi, The full presentathons can be viewed at the LUIRL referenced in the Introduction.

Regional

*

Refining fire service—developed as a part of Monitoring for
Enviranment and Securiry in Afrlea (MESA)

Refining Advanced Fire Information Systems (AFIS), useful for
mear-real-time fire monitoring

Current Fod New ( i ties
Metwork dpp
« Crop-type and -arca mapping, and yield forecasting o Strenpthening repional
= Crop water-requirements analysis contacts in the region
o Droupght assessments and ealy warning * (“F:Ilil:l'r hml',h“r‘
i specific vo agriculture
SARIN Ic ol s Itk B
3 & Apriculral fires and pollution mitigation oy g
s LCLUC with respect to i iculture . I':V-d""””i'a““i"'l'-' and
» Capacity-bullding and rraining acrivities with respeet o remote validdating different
sensing of apriculwre and water resource LOLUIC a|[',1||i!]||||.l.'
+ Providing sarellive fire dara products * Ficld validating savellive
; . fire products
= Remole sensing lrased capacity |H|||‘|I||:|rI and iralniog
[ - = Developing fire danger
« Validating new satellite fire products velapiing hire dang
rating vraining for
SAFNET » Supporting national and repional fire-policy development the region

Enhancing MESA fire
Rervices

Engaging mare academie
insticutions in the region

CancRIN

I}r\-:'lupin“ land-cover s for the entire Caucasus region
Foeusing on forest and apriculiural LCLUC issues

Performing regional whole-hasin LCLUC assessment for

Kura River

Caondueting planned meering and training activivies—including
Ll.i'\'"l“l"l"l’l a \\'{'I] I‘”rl:ll

Nor Applicable (Newly
Tormed network)

Calibraving and validating fire products

Quantifying fire emisions

+ Focusing on the water, food, and enerpy nexus Not Apslicable (Newh
" of et (MNew
MekRIN * Addressing drivers, processes and Impacts linking LCLUC 1o for I1|nﬂpr|u'lw1rr|=] y
dams in the Mekong reglon
* Assessing forest chanpes: e, disturbances, Dievmase |I-rul.|lu'lintl. . .|'||1|1|rc"i.!|llp LOLUG
fosrest LOLUC, and driving forees specific to land
SCERIN + Assessing LCLUC and elimate change abandonment and urban
+ Validu ing el wrif'}'lnrl dlana ||||:||L|Li-i [0 SUPHRIT CUrrent and CXpamn
furure sarellive missions = Validating and verifying
« Condueting LCLUC water management (Le., in watersheds, 'L‘:H]m": LA .I.l.lJ{ " i
carchiments, dime) methods and producs
| ! i . = Building expertise in
* Characrerizing lires using remore sensing Earth chservations dat
RedLATIF = (uant Il'y"mp. ;l|r|rll'|||lur.|| fires and emissions priocessing and validation
* Addressing lighening fires and their impact * Generating doud
» Assessing specific LOLUC impacs on deforestation processing-based fire
data products
i * BExamining LCLUC
WARN + Sarellite remote sensing of fires relating to slash-and

busrns agriculiure

Performing agricultural

Tand-use-change studies

comtinied on paee 14

Of the 11 networks, 6
networks showing
interests in Fires

SAFNET
RedLATIF
SEARRIN
SARIN

o WARN

o Miombo



‘ GOFC-GOLD Website Update

GOFC-GOLD FAO website - very old info — not actively
updated) - (contacted Dough Muchoney and shut it down)

GOFC-GOLD - Fire-IT website — www.gofc-fire.umd.edu

GOFC-GOLD — Land Cover IT website —
http://www.gofcgold.wur.nl/

GOFC-GOLD — START website -
https://start.org/programs/gofc-gold/

Regional Networks Information is being posted at GOFC-
GOLD Fire website;

Consistency is needed !


http://www.gofc-fire.umd.edu/
http://www.gofcgold.wur.nl/
https://start.org/programs/gofc-gold/
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¥elcome to GOFC-GOLD

Global Observation for Forest and Land Cover Dynamics (GOFC-GOLD) is a coordinated international program work-ing to provide ongoing space-based and in situ observations of
the land surface to support sustainable management of terrestrial resources at different scales. The GOFC-GOLD program acts as an international forum te exchange information,
coordinate satellite observations, and provide a framework for and advocacy to establish long-term monitor-ing systems. It was established as a part of a Committee on Earth
Observation Satellites (CEOS) pilot project in 1997, with a focus on global observations of forest cover. since then, the program has expanded to include two Implementation
Teams: Land Cover Characteristics and Change, and Fire Mapping and Monitoring. In addition, two working groups—Reducing Emissions from Deforestation and Forest
Degradation (REDD), and Biomass Monitoring—were also formed. GOFC- GOLD activities are guided by an executive commit-tee, primarily with support from NASA and the
European Space Agency (ESA). Recently, the GOFC-GOLD program celebrated its twentieth anniversary by convening a Regional Network Summit in Thilisi, the capital of the
country Georgia.

Featured Network

Meetings

G

11th EARSeL Forest 09/25/2017
Fires SIG Werkshop

"Increased Accessibility, Landscape
Changes, Rural Transformations, and
Urbanization: Impacts of the East-

West Economic Corridor from Da
Nang. Vietnam, to Khon Kaen,
Thailand"

International LCLUC 01/13/2016
Regional Science Team

Meeting in South and

Southeast Asia

‘GOFC-GOLD SEARRIN 08/04/2015
Workshop, Indonesia

I Show all ‘ X

-It will have Land, Fire and Regional Network Information / Links at one site

Major change w.r.t. Regional Networks — All RN leads will
have access to update their own Network Pages Directly !



o Updates from SEARRIN and SARIN

Both network researchers are represented in the
annual + thematic meetings of South/Southeast
Asia Research Initiative (SARI) — LCLUC

« Due to funding issues, we are combining events
under one umbrella.

» Dedicated Fires/Biomass Burning sessions involving
Regional Scientists for 1.5-aays,

« Funding is for mostly Meetings + Trainings through
JAXA — NIES (since 7-years and will continue)



Quezon city, Philippines

28-30t May, 2018

200-participants

3-day meeting with

: N sessions on LCLUC,

ocal Host ‘ Agriculture and Land-
Atmopsheric Interactions

ST University of Philippines P
(B J Institute of Environmental Science and Meteorology

1.5-day - Land

3ponsorsand Partners Atmospheric Interactions —
@6 GOEC-GOLD .@ UNIVERSITY OF Parallel sessions
NIES /4PN oo . Gl
, W i 3-day training with 100-
s v = Ao rice D VR T
SERVIR @ [OFSRG S0 NN e parrticipants

(31 May + 1, 2" June)

AP J(ILLINOIS
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Satellite Meteorology in IMD really started in 1982 with the launch of INSAT-1A
which was a multipurpose satellite meant for services to Meteorology, Television
and Communication. Before that , Indian meteorologists were using analog
imageries received from U.S. Polar orbiting satellites series of TIROS-N.

Many satellites for meteorological purposes were launched after the launch of
INSAT-1A as given below:

INSAT-1A - 10 April 1982 C-Band Transponders mainly for

INSAT-1B — 30 August, 1983
INSAT-1C — 21 July 1988 Some with Meteorological Observations

INSAT-1D — 12 June,1990

INSAT-2A — 10 July, 1992

INSAT-2B - 23 July,1993

INSAT-2E — 03 April 1999 Three Channel VHRR
KALPANA-1 — 12 Sept.2002

INSAT-3A - 10 April 2003

INSAT-3D — 25 July, 2013

INSAT-3D — 26 July,2013 --- 6 channel imager and 19 channel sounder




INSAT-3D = India’s Advanced Weather
Satellite

India's advanced weather satellite INSAT-3D
was launched in the early hours of July 26,
2013 from Kourou, French Guyana, and has
successfully been placed in Geosynchronous

orbit.
It carries four payloads

»Imager (Six Channels)
»Sounder (Nineteen Channels)
»Data Relay Transponder(DRT)

> Satellite Aided Search and Rescue

Most of the products are ingested by
Indian Meteorological Department
(IMD) - National Centre of Medium
Range Weather Prediction
(NCMRWE).

European Center of Medium range
Weather Forecast (ECMWF) and
United Kingdom Meteorological
Office (UKMET) use INSAT-3D
derived atmospheric winds in their
global models.


http://www.ncmrwf.gov.in/index.php

' Imager (Six Channels)

Spectral Wave- Ground
Band length(um) Resolution
Visible 0.55-0.75 1 km

SWIR 1.55-1.70 1 km
MIR 3.80-4.00 4km
WV 6.50-7.10 8km
TIR1 10.2-11.3 4km
TIR2 11.5-12.5 4km

Generates images of the earth disk in every 26 minutes



INSAT-3D Sounder Channels Characteristics
Detector Ch. No. (nqun) (CI:]C'I) @'D\lgégK Principagsgsorbing Purpose

1 14.67 682 0.17 Co, Stratosphere temperature
2 14.32 699 0.16 co, Tropopause temperature
3 14.04 712 0.15 o, Upper-level temperature

Long wave 4 13.64 733 0.12 co, Mid-level temperature
5 13.32 751 0.12 Cco, Low-level temperature
6 12.62 793 0.07 water vapor Total precipitable water
7 11.99 834 0.05 water vapor Surface temp., moisture
8 11.04 906 0.05 window Surface temperature
9 9.72 1029 0.10 ozone Total ozone

Mid wave 10 7.44 1344 0.05 water vapor Low-level moisture
11 7.03 1422 0.05 water vapor Mid-level moisture
12 6.53 1531 0.10 water vapor Upper-level moisture
13 4.58 2184 0.05 N,O Low-level temperature
14 4.53 2209 0.05 N,O Mid-level temperature
15 4.46 2241 0.05 co, Upper-level temperature

Short wave
16 4.13 2420 0.05 co, Boundary-level temp.
17 3.98 2510 0.05 window Surface temperature
18 3.76 2658 0.05 window Surface temp., moisture

Visible 19 0.695 14367 - visible Cloud

19 channel Sounder, with 18 narrow spectral channels in short-wave infrared,
middle infrared and long wave infrared regions and one channel in the visible
region,; Signals every 1-hour



Satellites for Greenhouse Gases Observation
(Column observations)

ENVISAT / SCIAMACHY ESA 2002 -2012 CO2,CH4

GOSAT Japan 2009 - CO2, CH4 FTS

0CO0-2 us 2014 - Cc0o2 Grating
GHGSat-D/CLAIRE GHGSat (Canada) 2016 - CO2, CH4 Fabry—Pérot
TanSat China 2016 - CO2 Grating
Sentinel-5p / TROPOMI EC 2017 - CH4

FY-3D / GAS China 2017 - CO02, CH4

GF-5/ GMI China 2018 - CO2, CH4 Spatial Heterodyne
GOSAT-2 Japan FY2018 - CO2, CH4 FTS

ISS/ 0CO-3 us 2019 - CO2, Grating

MicroCarb France 2021 - CO2

MERLIN France/ Germany 2021 - CH4 Laser

GeoCARB us 2022- CO2, CH4 Geostationary, Grating
GOSAT-3 Japan 2022 - ? ?

Sentinel 7 (EC) Constellation

AT (2002-2012) 0CO0-2 (2014-)

GOSAT (2009-)

[GF-5(2018-

. Wl

FY-3D (2017~

Almost 10-years of continuous CO2 data
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Observed greenhouse gases

Instruments

GOSAT-2

C0g, CHy, O3, Hp0, CO, NO;

1. FTS (Fourier Transform Spectrometer)
2. Imager

GOSAT
COy, CHy, O3, Ho0

1. FT3
2. Imager

LTAM (Local Time on
Ascending Node)

13:00 £ 015 hr

13:00 = 0:153 hr

Crbital altitude

Revisit time

613 km

3 days (may be increased)

666 km

3 days

TANSO-FTS (Thermal And Mear infrared Sensor for carbon Observation - Fourier Transform Spectrometer)

Coverage Cross-track: £35° Along-track: £40° Cross-track: £35° Along-track: £20°
Sampling About 160 km inferval, (5 peints in the About 160 km inferval

CT)
IFOV 10.5 km 10.5 km

Spectral ranges

1) 0.75-0.77 pm, 12.900-13,200 cm™'
(PS5} (OgA)

2) 1.58-1.67 um, 6,000-6.300 cm™' (P/S)
(CO9,CHy)

3) 2.04-2.08 pm, 4,300-4,900 cm™' (P/S)
(CO3)

4) 2.33-2.38 pm, 4,200-4 300 em”' (CO)
5) 5.5-14.3 pm, 700-1,800 cm™!

1) 0.75-0.77 um, 12,900-13,200 cm™"
(O24]

2) 1.59-1.67 pm, 5,800-5,400 cm™’
(CO,.CHy)

3)2.04-2.08 pm, 4,800-5,200 cm
(GOz)

4)2.33-2.38 ym, 700-1,800 cm”’
(C05,CHy,03)

=300 (Band 2 to 3)
@SZA=30% albedo=0.3)

(CO4,CH4,0,)
Sampling duration 43 43
Function Intelligent pointing -
Spectral resolution 0.2 et 0.2 cm!
SNR =400 (Band 1) =300

TANSO-CAI (Thermal And Mear infrared Sensor for carbon Observation - Cloud and Aerosol Imager)

Spectroscopic System

Spectral ranges

Band pass filter and grating

1) 322-450 nm (1 nm step)
2) 664-684 nm (eliminated 7)
3) 560-8330 nm (eliminated 7}
4) to be eliminated

Eand pass filter

1) 370-380 nm
2) 664-684 nm
3) 860-880 nm
4) 1555-1645 nm

GOSAT-2

Improved re-visit time
to 3 days (from 6-days)

Improved resolution TANSO
cloud imager

Band 1-3: 500 m,
Band 4: 1500 m,



Mission GOSAT GOSAT-2
requirements

Uncertainty reduction of the future forecast

1. Concentration 4 ppm (CO3) 0.5 ppm (CO5) <::|
measurement 34 ppb (CH4) 5 ppb (CH4:I
precision . . _ .
Observational period: 3 month Observational period: 1 month
- 1,000 km mesh (terrestrial region) - 500 km mesh (terrestrial region)

- 2,000 km mesh (ocean)

2. Estimation Feduce the estimation error on the sub- Estimate the monthly net fluxes with the
accuracy of flux continental scale to half compared with the accuracy of £100%. Use of 1,000 km mesh
one estimated using only ground (terrestrial region) and 4,000 km mesh (ocean)

observation data

Monitoring of greenhouse gas emissions

3. Expansion of - Examine the feasibility of the calculation of the

the observation anthropogenic emission with the observation

gases of the correlated material such as CO and
NO»

4 Improvement of | (Chlorophyll Fluorescence observation as a Investigate the correlation between the

the natural result) distribution of greenhouse gases and the

emission vegetation activity

estimation

accuracy

Table 1: Observational requirements for the GOSAT and GOSAT-2 missions



Land Cover/Land Use Changes and Impacts on Environment in
South/Southeast Asia, Metro Manila, Philippines

Updates of Seven South
East Asian Studies
(7-SEAS)

Malaysian
Meteorology Service
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7-SEAS activities since 2007 W

11 workshops and training courses

E 2007 VBBE (Virtual BB Experiment)
B 2012 Cruise mission in southern SE Asia

In-situ Experiments in northern SE Asia:
Phase I (2010-2012)

2010 Dongsha Experiment

B 2011 Son La Campaign I
B 2012 Son-La Campaign II

Phase 11 (2013-2015)

B 2013 BASELInEI

E) 2014 BASELnE II
.,,,_ﬂ? 2015 BASELInE III

P (2016-2018): Data analys1s and network
= - 2018.05.28; Manila _ .
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Toxin Chemistry Mercury Chemistry Aerosol Chemistry
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O Dioxin 0 gaseous mercury O water soluble ions

O Metal O particulate mercury O carbon composition Ny =

U PAHs O levoglucosan Meteorological data AOD - Radiation U e R IO {2
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GHG measurement data in a GAW Station in Indonesia
(in Bukit Koto Tabang, West Sumatera, Indonesia)

Ozone | CO Analyzer
Analyzer | :

West Sumatera

Pyranometr

e

. Nephlometer

2014-2018




GHG measurements — 52 Monitoring Stations in
Malaysia

Air Monitoring Station
Continuous Air Quality Monitoring System (CAQM)

L2507

L0F0°N 4

o | Srd. * H

0N i

0=

ASMA Air Monitoring Station

Air Quality Monitoring Network

s

OEIE  100°0E  10POE  I04°0°F  10PUE  1089WE  L10°0E 11PQE  114°CE 1169

*ASMA = Alam Sekitar Malaysia



Chiang Mai, Thailand

CamBEndia

Consistent and year-long mixing layer height measurements with
LiDAR in the mountain valley of Chiang Mai



AERONET AOD Datasets

Total Urban Rural
station stations stations

Country

Taiwan 7 5 2 Chen-Kung_Univ, Lulin, Douliu, Douliu,

Douliu, EPA-NCU, Taipei_CWB

Indonesia 6 3 3 Bandung, Jambi, Makassar, Makassar, P
alangkaraya, Pontianak

Laos 2 1 1 Luang Namtha, Vientiane

2 2 0 Kuching, USM_Penang

3 1 2 El_Nido_Airport, Manila_Observatory,
ND_Marbel Univ

: 1 ©  Singapore

. Chiang Mai_Met Sta, GOT_Seaprism,

Thailand 5 3 2 Songkhla Met Sta, Silpakorn Univ, Ub
on_Ratchathani

1 1 °  Hong Kong PolyU

4 1 3 Bac_Lieu, NGHIA DO, Son_La, NhaTra
ng

3-new stations; Dibrugarh, North East India; and Calicut, Kerala,
Mandalay, Myanmar




FOREST COVER CLEARANCE (1973-2010

Il Forest clearance (1973-2010)

School of Earth and Environment
INSTITUTE FOR CLIMATE & ATMOSPHERIC SCIENCE

Impact of Indonesian fires on air
quality in Equatorial Asia between
2002 and 2015

Laura Kiely 1, Dominick Spracklen I, Stephen Arnold , John Marsham 1,
Carly Reddington 1, Luke Conibear !, Christoph Knote 2,

WRF-Chem modelling -
GFED peat emissions
could be underestimated
by a factor of 3



Next SARI -

South + Southeast Asia
GOFC networks meeting in
Malaysia
22-24" July 2019 (meeting)
25-27" July, 2019

(training)
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